The study described the effectiveness of a voucher scheme to access sexual and reproductive health and HIV services among young MSM and transgender people aged 15-24 years in Dhaka, Bangladesh, a country with HIV prevalence of less than 0.1%.
Introduction
The study described the effectiveness of a voucher scheme to access sexual and reproductive health and HIV services among young MSM and transgender people aged 15-24 years in Dhaka, Bangladesh, a country with HIV prevalence of less than 0.1%.
Methods
Descriptive and analytical methods were used to assess the net effects of biodemographic factors of the respondents on the voucher scheme. Effectiveness of the scheme was contextualized as target population coverage, and turnaround time of voucher redemption to access services.
Results and discussion
A total of 210 (87.9%) out of the 239 vouchers distributed were redeemed. The mean age of the identified young people was 19.6 years (SD ¼ þ2.6 years). The coverage of the scheme against the target population of 200 young MSM and 936 young transgender people was 88% (n ¼ 175) and 4% (n ¼ 35) respectively, with P < 0.001. The median turnaround time for voucher redemption was 7 days. The predictors of voucher turnaround time were age, education, and population group (P < 0.001). HIV testing and counselling was accessed by 160 (76%) respondents, one was positive and linked to antiretroviral treatment and 110 (52%) were diagnosed and treated for sexually transmitted infections.
Conclusion
The voucher scheme was effective in linking young MSM with sexual and reproductive health and HIV services in Dhaka, Bangladesh. The findings are consistent with the low HIV prevalence in the country. The scheme is, however, not optimal for linking young transgender people with services.
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INTRODUCTION
Young people aged 15-24 years constitute 16% of the world's population [1] , and yet they represent 34% of all new HIV infections among adults [2] . In 2013, there were about four million young people aged 15-24 years living with HIV, 29% of whom are adolescents aged 15-19 years [3] . Key populations for the HIV epidemic have been defined as groups who, because of specific high-risk behaviours, are at increased risk of HIV irrespective of epidemic type or local context [4] . They include men who have sex with men (MSM), people who inject drugs, people in prisons and other closed settings, people who sell sex, and transgender people. Young people who belong to one or more of these key populations, or who engage in activities associated with these populations are made especially vulnerable to HIV by widespread discrimination, stigma and violence, combined with the particular vulnerabilities of youth, power imbalances in relationships, and sometimes, alienation from family and friends [5] [6] [7] .
In 2012, young people aged 10-24 years in key population for the HIV epidemic (young key populations) were estimated at 50 000 in Bangladesh [8] , a significant proportion being adolescents aged 10-18 years (Table 1 ). The estimate was based on the mapping of young people who inject drugs, young people who sell sex, young MSM, and young transgender people in urban and periurban locations in Bangladesh. According to the national mapping, there were an estimated 333 (6%) young MSM and 1 560 (26%) young transgender people of the total national estimates of young MSM and transgender people in Dhaka, the capital city [8] .
Bangladesh is one of the countries in Asia and the Pacific with 25% increase in new HIV cases reported over the period of 2001 and 2011 [9] . The HIV epidemic in Bangladesh is low, but concentrated among key population groups [10] . Over the nine rounds of HIV surveillance in the country [10] , the HIV prevalence in the general population remained stable at <0.1%, but increased among key populations aged 18-50 years from 0.3% in 2000 to 0.7% in 2011, with a peak at 0.9% in 2006 [10] . In Dhaka, the HIV prevalence among adult MSM and transgender people were estimated at 0.7 [11] and 1.0% [10] , respectively. Although age-specific HIV prevalence among young MSM and transgender people aged 15-24 years in Bangladesh are unknown, the reported cases of multiple sexual partnerships, inconsistent condom use, and structural vulnerabilities like sexual violence and limited access to healthcare services among these younger populations increases their risk for HIV infection [8] . The Government of Bangladesh has, however, prioritized data improvement, policy reform, and programme actions for adolescents and young people in key populations in the national HIV programme [12, 13] .
Intervention description
The study described the effectiveness of the use of vouchers to improve access and uptake of sexual and reproductive health (SRH) and HIV services by young MSM and transgender people aged 15-24 years in Dhaka, Bangladesh. A voucher scheme facilitated by peer link associates was implemented between May 2014 and April 2015 to identify and link 60% of the estimated population of young MSM and transgender people in Dhaka (Table 1) with SRH and HIV services as part of the 'HIM' initiative. As such, the voucher scheme was targeted at identifying and linking 200 young MSM and 936 young transgender people aged 15-24 with services in Dhaka, Bangladesh.
The 'HIM' initiative involved the establishment of a youth centre -'HIM centre'. The centre provides dedicated 'space' to young MSM and transgender people to discuss and air their views and feelings. The initiative provides opportunities for young MSM and transgender people to meet in an empathetic environment. The initiative engaged three young people from the young MSM and transgender people community in Dhaka -'peer link associates' as peer educators for the duration of the implementation. The 'peer link associates' mobilized their peer through physical networking and social media. At the 'HIM centre', young MSM and transgender people are empowered with information, life skills, and offered support on sexuality, health, and human rights issues to practice safer sex and reduce their vulnerability to HIV and AIDS. The vouchers were distributed through 'modified respondent driven' approach informed by respondent-driven sampling (RDS). RDS is one of the network-based recruitment strategies used with hard-to-reach population [14] . Similar to other chain-referral sampling methods, RDS starts with a small number of peers (called seeds) and expands through successive 'waves' of peer recruitment [14] . Earlier studies had applied RDS to map sexual networks and assess service uptake among young MSM [15, 16] . The three peer link associates (seeds) were engaged by the 'HIM' centre as seeds to expand the network in successive waves. The seeds recruited first wave-respondents, first-wave respondents recruited second-wave respondents, and this process continued throughout implementation [14] . The identified peers (respondents) were briefed about the voucher scheme and encouraged to distribute the vouchers to other peers. Both the peer link associates (seeds) and the identified peers (respondents) were allowed reentry throughout the duration of the project once they ran out of vouchers.
The use of vouchers as incentives to encourage uptake of services is documented [17] [18] [19] . In this study, the incentives accessible through use of the voucher were free access to HIV and SRH services, internet browsing, life skills education and referral healthcare services in the 'HIM' centre. An increase in the identification of new cases of HIV with high rate of linkage to care through a voucher scheme was reported among African-American MSM in Los Angeles [17] . A randomized clinical trial [18] among HIV-positive drug users in Chennai, India reported an association between voucher scheme and higher likelihood (P ¼ 0.002) of visiting antiretroviral treatment (ART) centres. The same randomized clinical trial reported a higher proportion of drug users who received voucher incentives compared to control group initiated on ART (risk ratio ¼ 2.33) and made more frequent visits (P ¼ 0.005) to ART centres. In the multicountry review of family planning and SRH services in Asia and Africa [19] , service uptake and client satisfaction were reported to increase following implementation of vouchers. There were, however, mixed findings regarding cost efficiency. Whereas the unit cost per client reduced due in part to increase in service uptake, the average cost of service delivery increased in some of the programmes [19] .
METHODS
This is a cross-sectional survey of young MSM and transgender people who responded to the voucher scheme as part of the 'HIM' initiative in Dhaka, Bangladesh. Data were extracted from the Microsoft Excel based monitoring system established for the 'HIM' initiative. Effectiveness of the voucher scheme was contextualized into proportion of the target population of young MSM and transgender people identified and linked to services, and the turnaround time of voucher redemption to access SRH and HIV services. This study did not include cost analysis.
Bivariate and multivariate analyses were conducted to ascertain the association and net effects of the key independent variables on the dependent variable when the selected biodemographic characteristics were controlled. Bivariate analyses were used for identifying patterns of associations and levels of significance (P < 0.05) of such associations. In addition, we examined the association between turnaround time of voucher redemption and biodemographic variables using a binary logistic regression. The binary logistic regression models for the redemption of voucher within 7 days (against redemption of voucher 8 days or more) and the redemption of voucher within 14 days (against redemption of voucher 15 days or more) were fitted. A P value less than or equal to 0.05 was considered as significant. In the two models, age, location of social network, population group, education attainment, and occupation were estimated as categorical independent variables (Table 2) . Logistic regression coefficient (b) and odds ratio were used in the determination of the association between the exposure variables (predictors) and the outcome variables in a logistic regression model [20, 21] . Maximum likelihood estimation was applied. The analysis was conducted with STATA/SE 12.0 [22] .
Ethical considerations
This study was undertaken as part of the implementation of the 'HIM' initiative approved by the National AIDS/STD Programme (NASP) of the Ministry of Health and Family Welfare in Bangladesh (Reference # DGHS/AIDS/STD/2012/1518 dated 2 February 2013). Ethical considerations [23, 24] relating to the right to full disclosure and informed consent were maintained as the young people were briefed on the voucher scheme. In addition, the vouchers included standard information about available services at the 'HIM' centre, and directions to the centre. Participants had the right to refuse to participate in the voucher scheme. Although the vouchers included tracking numbers, the identity of the respondents was not linked to the vouchers and services -preserving the right to anonymity. The right to confidentiality was maintained by not linking collected information to the respondents.
RESULTS AND DISCUSSION
A total of 210 (88%) out of the 239 vouchers distributed were redeemed. The vouchers were distributed over four waves. Among the 210 redeemed vouchers, 105 (50%) vouchers were distributed in the first wave, 86 (41%) in the second wave, 17 (8%) in the third wave, and only 2 (1%) in the fourth wave. The turnaround time of the redeemed vouchers was asymmetrical and right-skewed (coefficient of skewness ¼ 2.049), and more spread out than normal distribution (coefficient of kurtosis ¼ 6.340). 9  13  17  21  25  29  33  37  41  45  49  53  57  61  65  69  73  77  81  85  89  93  97  101  105  109  113  117  121  125  129  133  137  141  145  149  153  157  161  165  169  173  177  181  185  189  193  197  201  205  209 Voucher turn-around (days)
Count of vouchers redeemed vouchers was 7 days, and ranged from same day return to 180 days (Fig. 1) . Among the 210 redeemed vouchers, 100 (47%) were redeemed within 7 days (the median) and a cumulative 141 (67%) vouchers were redeemed within 14 days (twice the median).
Biodemographic characteristics of respondents
The biodemographic characteristics of the respondents who redeemed the vouchers are presented in Table 3 . Among the 210 respondents, 121 (58%) were adolescents aged 15-19 years and 89 (42%) were young people aged 20-24 years. The mean age of the respondents was 19.6 years, (SD ¼ þ 2.6 years). Earlier mapping of young MSM and transgender people in Dhaka, Bangladesh had, however, reported a much lower proportion of adolescents aged 10-18 years [8] . The respondents were mostly students -54% (N ¼ 210), and had attained postsecondary education 46% (N ¼ 210). The occupation of 9% (N ¼ 210) of the respondents was 'badhai' -traditional entertainment provided by transgender people in marriage and birth ceremonies in Bangladesh [25] . Contrary to expectation, only 35 (17%) of the identified respondents were young transgender people when compared to the higher population estimate of young transgender people relative to young MSM in Dhaka ( Table 1) . The locations of the social networks (Table 3 ) of the identified respondents in this study were similar to findings from an earlier study in Dhaka, Bangladesh [8] . Other studies have included clubs, sex parties, bathhouses, and anonymous online chat sites in the investigation of venue where MSM meet their sex partners [26] [27] [28] . Venue of social networks among hidden population groups like young MSM and transgender people is important because they represent a physical space where the population can be identified, they are potential sites to target interventions, and there may be aspect of the locations themselves that contribute to HIV risk [26, 27] . The findings of this study suggest that open park and recreation centres (54%, N ¼ 210), and areas within and around tertiary institutions (22%, N ¼ 210) were the locations to target interventions for young MSM and transgender people in Dhaka, Bangladesh.
Description of voucher scheme among respondents
The coverage of the voucher scheme against the target population of young MSM and young transgender people differs (Table 4) . In this study, 88 and 4% of the target population of 200 young MSM and 936 young transgender people respectively, were identified, a difference that was statistically significant (P 0.001). The low proportion of identified young transgender people might be a reflection of the organization of the social network of transgender people. In Bangladesh, most transgender people belong to a cultural group known as 'hijra', and are organized around a 'guru' (teacher), to whom several 'chela' (disciples) are connected [11, 29] . The fact that the target population of young transgender people in this study were mostly 'chela', and no specific action was directed at the 'guru' (who is influential) might explain the findings. Additional studies are, however, required to explain the utility of voucher schemes in the identification of young transgender people in Dhaka, Bangladesh. Among the identified respondents, however, the turnaround time to redeem the vouchers for SRH and HIV services in the 'HIM centre' varied with the different biodemographic characteristics included in this study ( Table 5) .
The SRH and HIV needs of adolescents and young people differ, and specific measure is required to make services adolescent friendly [30] . In this study, the difference in voucher turnaround time within 7 days (P ¼ 0.001) and 14 days (P ¼ 0.002) among respondents of different age groups, that is, adolescents and young people were statistically significant. At 7 days and 14 days, a higher proportion of young people (aged 20-24 years) redeemed their vouchers when compared to adolescents aged 15-19 years (Table 5 ). This finding is consistent with other voucher schemes [31, 32] where a higher proportion of young people compared to adolescents accessed services.
Higher education attainment is associated with low HIV risk [33] and HIV infection [34] ; and subsequent utilization of services. The proportion of respondents in this study who redeemed the vouchers within 7 days and 14 days were higher among those with no or primary level of education, when compared to respondents with higher education levels (Table 5 ). This finding is contrary to expectation as education attainment, especially among young men in Bangladesh was high [35] . In 2011, only one in four men and about one in three women have never attended school [35] . The voucher turnaround time at 7 days and 14 days among respondents with different levels of education attainments was, however, not statistically significant (Table 5) .
About half of the young MSM and transgender people in this study redeemed their vouchers within 7 days. At 14 days, however, a higher proportion of young MSM compared to young transgender people redeemed their vouchers (Table 5 ). An earlier study among MSM aged 18 years and older indicated the use of vouchers increased uptake of HIV self-testing [17] . Although a higher proportion of respondents in this study were young MSM, the findings, however, indicated that population group did not influence voucher turnaround time (Table 5) .
The proportion of students and nonstudents (others involved in business, service industry, and sex work) that redeemed the vouchers within Table 5 . 14 days was at par both (Table 5) . A slightly higher proportion of nonstudents, however, redeemed their voucher within 7 days when compared to students that redeemed their vouchers. This finding could be related to the access of non-students to more disposable income when compared to students. The occupation of the respondents, however, did not influence the turnaround time to redeem vouchers ( Table 5 ).
The importance of the location of social networks among hidden populations for population identification, vulnerability to HIV and delivery of interventions was discussed above. Across all the social networks of respondents in this study, a higher proportion redeemed the vouchers within 14 days (Table 5 ). Voucher redemption within 7 days, however, varied. Unlike respondents in other social locations, a lower proportion of respondents identified in resource centres redeemed their vouchers within 7 days (Table 5) . Overall, there is no association between the location of social networks and voucher turnaround time among respondents in this study ( Table 5 ).
Predictors of voucher turnaround time
The independent effects (bivariate analysis) of the biodemographic characteristics of the respondents included in this study on the turnaround time for voucher redemption to access SRH and HIV services varied when analysed, controlling for the effects of other independent variables in the logistic regression (Table 6 ). In the logistic regression, age, education, and population group were the predictors of the turnaround time to redeem vouchers by respondents in this study. The considerations to redeem vouchers for SRH and HIV services in settings like Dhaka, Bangladesh where there are social exclusion of young MSM and transgender people [25] are likely influenced by HIV risk perception, knowledge of services and the support to access the services. Consistent with the bivariate analysis, adolescent respondents (aged [15] [16] [17] [18] [19] were less likely to redeem the vouchers when compared to those aged 20-24 years (reference group) in the logistic regression. Respondents who had attained higher levels of education, however, had a lower likelihood of returning the vouchers when compared with Vouchers in HIV service uptake Oyewale et al.
those with no or primary education (reference group). Similar patterns of voucher redemption in respondents with higher education levels were recorded among poor urban female adolescents in Nicaragua [32] . The pattern of the predictive effect of education attainment on the turnaround time for voucher redemption in this study is, however, contrary to expectation in Dhaka, Bangladesh where education attainment is high [35] . The low likelihood of respondents with higher levels of education to redeem vouchers for SRH and HIV services in Dhaka, Bangladesh require further exploration. In line with the low enrolment of young transgender people in this study, respondents who were young transgender people had a lower likelihood to redeem the vouchers when compared to young MSM (reference group).
Uptake of HIV and sexual and reproductive health services
Among the 210 respondents who redeemed the vouchers, 186 (89%) accessed the telephone-based help line counselling services and 160 (76%) attended life skills-based HIV prevention education in the 'HIM' centre. The help line counselling service provided respondents with information about services available at the 'HIM' centre, and addressed concerns and questions raised by the callers. The majority of the 186 callers were young MSM (97%) and aged 20-24 years (72%). The 160 respondents who attended life skills and psychosocial skills education were mostly young MSM (88%) and adolescents aged 15-19 years (77%). Clinical record at the 'HIM' centre indicated that 110 (52%) of the respondents who redeemed the vouchers were treated for sexually transmitted infections (STI) and 160 (76%) accessed HIV testing and counselling services. The majority of the 110 respondents who were treated for STI were young MSM (91%), and adolescents aged 15-19 years (57%). Similarly, the 160 respondents who accessed HIV testing and counselling were mostly young MSM (83%), and adolescents aged 15-19 years (56%). The higher proportion of adolescents (aged 15-19 years) who were treated for STI and took the HIV test indicate the need to focus attention on gay and bisexual adolescent boys in Dhaka, Bangladesh. Consistent with the low HIV prevalence in Bangladesh [10] , only one respondent was positive for HIV, and the identified case was linked with the national ART in Bangladesh.
Limitation of the study
Several limitations should be considered when interpreting the results from this study. The crosssectional nature of the data does not allow for causal relationships to be established [36] . The composition of the social networks in the different location could have changed over the 12 month duration of the study. The 'modified' RDS used do not provide the basis for valid generalization of findings to the study population [14] . Despite these limitations, the bivariate and multivariate analysis in this study indicated the effect of the biodemographic characteristics of the respondents on the voucher scheme. In the views of the authors, the study findings are contributions to approaches to improve access of young MSM and transgender people to HIV and SRH services in South Asia.
CONCLUSION
The voucher scheme is effective in linking young MSM with SRH and HIV services in Dhaka, Bangladesh. Among respondents who redeemed the vouchers, age, education, and population group were predictors of the turnaround time to redeem vouchers for SRH and HIV services. In addition, a high proportion of the respondents who sought counselling services in the 'HIM Centre' utilized both HIV testing and STI treatment. The findings of this study further support the low HIV prevalence in Bangladesh. The voucher scheme as currently implemented, however, does not work among young transgender people. Defining specific roles for 'guru' (teachers) -whom young transgender people are linked and integrating the voucher scheme into social networks led by the 'guru' are options to be considered to improve uptake by young transgender people. In the alternative, another approach may be required to effectively link young transgender people with HIV and SRH services in Dhaka, Bangladesh.
for data analysis. All the authors reviewed the manuscripts. The views expressed in this paper do not represent the view of the UNICEF, BSWS, NASP nor John Snow Inc., but rather that of the authors of this paper.
Financial support and sponsorship
The study was funded by UNICEF Bangladesh as part of the Government of Bangladesh -UNICEF Country Programme 2012-2016. Bandhu Social Welfare Society was the implementing partner.
Conflicts of interest
There are no conflicts of interest.
